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Intellectual Property Rights 
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respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
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can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web 
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Foreword 

This Technical Specification (TS) has been produced by ETSI Project Telecommunications and Internet Protocol 
Harmonization Over Networks (TIPHON). 

The present document is part 5 of a multi-part deliverable. Full details of the entire series can be found in part 1 [1]. 



Introduction 



The present document is a product in TIPHON Release 4 (see TR 101 301) of step C of the TIPHON development 
process described in TR 101 835. 
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Scope 



The present document defines the stage 1 and stage 2 (as defined by ITU-T Recommendation 1.130 [6]) requirements 
for the transport control service. 
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3 Definitions and abbreviations 

3.1 Definitions 

For the purposes of the present document, the terms and definitions given in TS 101 878 [3] apply. 

3.2 Abbreviations 

For the purposes of the present document, the abbreviations given in TS 101 878 [3] and the following apply: 

ASN.l Abstract Syntax Notation 1 

ETF Egress Transport Flow 

FE Functional Entity 

ITF Ingress Transport Flow 

MSC Message Sequence Chart 

PDU Protocol Data Unit 

QoS Quality of Service 

SDL Specification and Description Language 

TC Transport Control 

TEE Transport Functional Entity 

TRM Transport Resource Management 

TU Transport User 

UML Unified Modelling Language 



Transport control service 



4.1 Purpose 



The Transport Control (TC) service provides a means of reserving, assigning and releasing specific transport 
capabilities to control inter-domain transport connections. 



4.2 Description 



The Transport Control service establishes the transport capabilities to support the IP Telephony Application plane. The 
TC service allows the TC service user to reserve and allocate transport resources, fulfilling specific QoS requirements 
and thereby establish QoS specific inter-domain transport connections. Release of allocated transport resources and 
connections is also controlled via the TC service. 

4.3 Procedures 

4.3.1 Provision/withdrawal 

The transport control service shall be available to all transport service users in a TIPHON system. 

4.3.2 Normal procedures 
4.3.2.1 Activation/deactivation 

The transport control service shall be permanently activated. 
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4.3.2.2 Invocation and operation 



The TC service shall be invoked by a transport user agent requesting reservation of a transport resource with specific 
transport capabilities. 

Allocated transport resources shall be released upon request from the transport user. 

4.3.3 Exceptional procedures 

If a transport resource reservation or activation request fails the transport user agent shall be notified. The following 
causes of failing to reserve requested transport resources may be reported: 

• transport resource not available; 

• requested transport resource not supported; 

• previous or next domain connection address can not be identified. 

The activation of reserved transport resource fails if the resources have been released due to reservation time expiration. 

4.4 Interaction with other services or service capabilities 

In the transport layer domain TIPHON Release 4 defines the following additional service capabilities. 

4.4.1 Media control service 

No interaction. 

4.5 Service capabilities used in service definition 

Although not explicitly identified, aspects of the following services and service capabilities are used in definition of the 
transport control service: 

• simple call service. 

The TIPHON Release 4 service capabilities are defined in [3]. 

4.6 Overall behaviour 

The UML activity diagram in figure 1 shows the dynamic transport service signalling for a TIPHON system providing 
transport control service. 
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Figure 1 : Overall behaviour of transport control service signalling 



Functional entity model and information flows 



5.1 Functional entity model 
5.1 .1 Description of model 

The functional model of the transport control service shall comprise of the following transport control service functional 
entities: 

• TU the Transport User that instigates the transport service request; 

• TFEljjyy^ the Transport Resource Management functional entity; 

• TFE2jjp the Transport Flow functional entity handling ingress connection requests; 

• TFESg-pp the Transport Flow functional entity handling egress connection requests. 
The following functional relationships shall exist between these MFEs: 

• ra between the TU and the transport resource management functional entity (TFEl jj^jyj); 



rb 



re 



between the transport resource management functional entity (TFEl jj^jy;) and the ingress 
transport flow functional entity (TFE2jjp); 

between the transport resource management functional entity (TFEl jj^jyj) and the egress 
transport flow functional entity (TFE4g-j-p). 
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Figure 2: Transport control service functional entity model 



5.1 .2 Description of functional entities 



5.1.2.1 



Transport User 



The TU acts on behalf of a media control entity to request or respond to reservation, allocation, or release of transport 
capabilities. 



5.1.2.2 TFE1 



TRM 



The transport resource management functional entity controls reservation, allocation, and release of transport resources 
based on local state information. 

5.1.2.3 TFE2iTF 

The transport flow functional entity controlling the ingress points of the transport domain. 

5.1.2.4 TFESetf 

The transport flow functional entity controlling the egress points of the transport domain. 



5.2 



Information flows 



5.2.1 



Definition of information flows 



NOTE: In the tables within this clause, the following convention is used in the "value" columns. Un-bulleted lists 
of values indicate that all items in the list are included in the associated information element; bulleted lists 
of values indicate that only one item in the list is included in the information element. 



5.2.1.1 Relationship ra 

5.2.1.1.1 TransportReserve 



TransportReserve is a confirmed information flow that shall be sent across relationship ra from the transport user 
to TFEl jj^]y[ to reserve transport resource. Table 1 lists the information elements in the TransportReserve 
information flow. 
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Table 1 : Contents of TransportReserve 



TransportReserve 


Information element 


Value 


Request 


Response 


Bearerldentifier 


Alphanumeric "handle" 


M 




Transport QoS parameters 


Maximum delay, 

IVIaximum packet delay variation, 

IVlaximum mean packet loss 


M 


Q (see note1) 


Transport parameters qualifier 


- Transport QoS parameters indicate 

total remaining budget 

- Transport QoS parameters indicate 
budget available per domain 


M 




Traffic descriptor 


IVIedia peak rate, 
IVIaximum media frame size 


M 




PreviousDomainEgressAddress 
(forward path) 


Network specific address 


M 




NextDomainAddress 


Network domain address 


(see note 2) 




UserDomainAddress 


Network specific address 


(see note 2) 




Egress Point (forward path) 


Network specific address 




Q(see note 3) 


Result 


- Transport resource reserved 

- Rejection cause 

resource unavailable 
destination unknown 




M 


NOTE 1 : This information element shall be included if the value of the transport parameters qualifier in the request is 

"Transport QoS parameters indicate total remaining budget". 
NOTE 2: Exactly one of these information elements must be present. 
NOTE 3: The EgressDomainAddress shall be included if information element value "result" is "transport resource 

reserved". 



5.2.1.1.2 



TransportAssign 



Transport As sign is a confirmed information flow that shall be sent across relationship ra from the transport user to 
TFEljjj]y[ to allocate a reserved transport resource. Table 2 lists the information elements in the TransportAssign 
information flow. 

Table 2: Contents of TransportAssign 



TransportAssign 


Information element 


Value 


Request 


Response 


Bearerldentifier 


Alphanumeric "handle" 


M 




Next Domain Egress point 
(backward path) 


Network specific address 


M 




Egress point (backward path) 


Network specific address 




(see note) 


Result 


- Reserved Connection completed 

- Rejection cause 

unable to complete 
connection 




M 


NOTE: Shall be present if result is 


"transport resource assigned". 







5.2.1.1.3 



TransportRelease 



TransportRelease is an unconfirmed information flow that shall be sent across relationship ra from the transport 
user to TFEl j[^]y[ to release an allocated transport resource. Table 3 lists the information elements in the 

TransportRelease information flow. 

Table 3: Contents of TransportRelease 



TransportRelease 


Information element 


Value 


Request 


Bearerldentifier 


Alphanumeric "handle" 


M 
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5.2.1.2 



Relationship rb 



5.2.1.2.1 



AssignlngressPoint 



AssignlngressPoint is a confirmed information flow that shall be sent across relationship rb from TFEljj^jyj to 
TFE2]jp to identify and connect the ingress point and to connect it to the intra domain connection. Table 4 lists the 
information elements in the AssignlngressPoint information flow. 

Table 4: Contents of AssignlngressPoint. 



AssignlngressPoint 


Information element 


Value 


Request 


Response 


Bearerldentifier 


Alphanumeric "handle" 


M 




Transport QoS parameters 


Maximum delay, 

IVIaximum packet delay variation, 

IVIaximum mean packet loss 


M 


(see note) 


Traffic descriptor 


Media peak rate, 
Maximum media frame size 


M 




PreviousDomainEgressAddress 


Network specific address 


M 




ConnectionAddress (forward patli) 


Network specific address 


M 




ConnectionAddress (bacl<ward path) 


Network specific address 


M 




Result 


- IngressAssigned 

- Rejection cause 

resource unavailable 
Address not found 




M 


NOTE: This information element shall be included if Result is "IngressAssigned". It reports the resource allocated by 
the egress connection. 



5.2.1.2.2 



ReleaselngressPoint 



ReleaselngressPoint is an unconfirmed information flow that shall be sent across relationship rb from TFEljj^jyj 
to TFE2jjp to release the transport resources allocated by the specified bearer. Table 5 lists the information elements in 
the ReleaselngressPoint information flow. 

Table 5: Contents of ReleaselngressPoint 



ReleaselngressPoint 


Information element 


Value 


Request 


Bearerldentifier 


Alphanumeric "handle" 


M 



5.2.1.2.3 



ConnectlngressPoint 



Connect IngressPoint is a confirmed information flow that shall be sent across relationship rb from TFEl jj^jy; to 
TFE2jjp to connect the reserved ingress point and the next domain egress point for the backward transport path. Table 6 
lists the information elements in the ConnectlngressPoint information flow. 

Table 6: Contents of ConnectlngressPoint 



ConnectlngressPoint 


Information element 


Value 


Request 


Response 


Bearer Identifier 


Alphanumeric "handle" 


M 




Next Domain Egress point 
(backward path) 


Network specific address 


M 




Result 


- Connection made 

- Rejection cause 

unable to connect 




M 
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5.2.1.3 



Relationship re 



5.2.1.3.1 



AssignEgressPoint 



AssignEgressPoint is a confirmed information flow that shall be sent across relationship re from TFEljj^jyj to 
TFE3gYp to connect an egress point to the next domain and the egress point to the specified intra domain connection. 
Table 7 lists the information elements in the AssignEgressPoint information flow. 

Table 7: Contents of AssignEgressPoint 



AssignEgressPoint 


Information element 


Value 


Request 


Response 


Bearerldentifier 


Alphanumeric "handle" 


M 




Transport QoS parameters 


Maximum delay, 

IVIaximum packet delay variation, 

IVIaximum mean packet loss 


M 


(see note 1 ) 


Traffic descriptor 


Media peak rate, 
Maximum media frame size 


M 




NextDomainAddress 


Network domain address 


0(see note 2) 




UserDomainAddress 


Network specific address 


0(see note 2) 




ConnectionAddress (forward patli) 


Network specific address 


M 




ConnectionAddress {bacl<ward path) 


Network specific address 


M 




EgressAddressFw 


Network specific address 




0(see note 3) 


EgressAddressBw 


Network specific address 




0(see note 3) 


Result 


- EgressAssigned 

- Rejection cause 

resource unavailable 
address not found 




M 


NOTE 1 : Tine Transport QoS parameters information element shall be present if the Result element returns value 
"EgressAssigned" and information element UserDomainAddress was present in the request. It reports the 
actual resource allocated by the egress connections. 

NOTE 2: Exactly one of these information elements shall be present. 

NOTE 3: The forward and backward path EgressAddress information elements shall be present if the Result element 
returns value "EgressAssigned". 



5.2.1.3.2 



ReleaseEgressPoint 



ReleaseEgressPoint is an unconfirmed information flow that shall be sent across relationship re from TFEljj^jy^ 
to TFE3gjp to release the transport resources allocated to the specified bearer. Table 8 lists the information elements in 
the ReleaseEgressPoint information flow. 

Table 8: Contents of ReleaseEgressPoint 



ReleaseEgressPoint 


Information element 


Value 


Request 


Bearerldentifier 


Alphanumeric "handle" 


M 



5.2.2 Timers 



5.2.2.1 



Reservation hold timer 



A transport Reservation Hold Timer in TFEljj^jy] is used to ensure that reserved transport resources are not held 
indefinitely if a Transport Assign request information flow is not received within a certain time after 
reserving the transport resources. The period of the Reservation Hold Timer is implementation dependent but shall be in 
the range of 8 seconds to 15 seconds. 
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5.2.3 Information flow sequences 



A standard specifying TIPHON meta-protocols for transport service signalling shall provide signalling procedures in 
support of the information flow sequences specified below. 

In the figures, transport service signalling information flows are represented by solid arrows. Within a column 
representing a media control signalling functional entity, the numbers refer to functional entity actions listed in 
clause 5.3. 

The following abbreviations are used: 

• req request; 

• resp response. 

5.2.3.1 Normal operation 

Figure 3 shows the information flows for successful reservation and assignment of transport resources. 

rc 



Transport 
User 



ra 



TFE1^ 



TransportReserve.req 



TransportReserve . resp 



(ResourceReserved, 
AssignedEgressAddr, 
TransportQoSParms) 

TransportAssign.req 



TransportAssign.resp 



(ResourceAssigned) 



101 



AssignlngressPoint.req 



/iSsignlngressPoint.resp 



102 



103 



^ssignEgressPoint.resp 



104 



105 



rb 



TFE^, 



' (IngressAssigned, 
TransportQoSParms) 



(EgressAssigned, 

AssignedEgressAddr, 

TransportQoSParms) 

ReserveTimer 



ConnectlngressPoint.rec 



ConnectlngressPoint.res p 



201 



^ssignEgressPoint.req 



202 



tfe:^,p 



301 



Figure 3: Successful transport resource allocation 
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Figure 4 shows the information flows for release of transport resources. 
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Transport 
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^ 



203 
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I 



302 



Figure 4: Transport resource release 
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5.2.3.2 Exceptional behaviour 

Figure 5 shows unsuccessful transport resource assignment due to media resource reserve time expiration. 
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Figure 5: Unsuccessful transport allocation due to reservation timeout 
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Figure 6 shows unsuccessful transport reservation due to required transport resource not being available. Similar 
scenarios exist when in TFEl jj^jy; or TFE2jjp sufficient resource is not available. 
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Figure 6: Unsuccessful transport reservation due to resource not being available. 
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Figure 7 shows unsuccessful transport resource reservation due to next domain address could not be identified. Similar 
cases exist when the previous domain can not be determined. 
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Figure 7: Unsuccessful transport reservation due to next domain address not found 

5.3 Transport service functional entity actions 

The following conventions are used to identify information flows in the descriptions of TFE actions: 

• an information flow is referred to as a "request" at the TFE that sends it and as an "indication" at the TFE that 

receives it; 

• the corresponding confirmation is referred to as a "response" at the TFE that sends it and as a "confirmation" at 
the TFE that receives it. 

The following TFE actions shall occur at the points indicated in the figures of clause 5.2.3. 



5.3.1 

101: 



Actions of TFE1 



TRM 



On receipt of a TransportReserve indication from the Transport User (TU), TFEl jjyyj shall 
check if the resource request complies with the transport policy and if an intra domain connection 
fulfilling the transport resource requirement is available. If so, TFEl jj^jyj shall allocate the 

connection and send an AssignlngressPoint request to TFE2jjpto assign the ingress point 
and connect this to the allocated intra domain connection. The request parameters shall include 
also the remaining transport resource budget to enable TFE2jjp to check if the ingress point can 
fulfil the transport requirements; 
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102: When a successful AssignlngressPoint confirmation is received, TFElrpj^jyj shall calculate 

the available transport resource budget for the egress point and send an AssignEgressPoint 
request to TFESg-pp to assign the egress point and connect this to the allocated intra domain 
connection; 

103: When a successful AssignlngressPoint confirmation is received from TFESgjp, TFEljjj]y£ 

shall prepare and send a TransportReserve response indicating successful reservation, the 
assigned egress address, and the remaining QoS transport budget in case total transport budget was 
indicated in the TransportReserve request. TFEljj^jy; shall also start the resource reservation 
timer; 

104: On receipt of a TransportAssign indication from TU, the reservation timer shall be stopped 

and TFEljj^jy[ shall prepare and send a IngressConnect request to TFE2jrpp with the specified 
next domain forward path egress address to connect to the reserved ingress point; 

105: Receiving a Connectlngresspoint confirmation from TFE2jjp with result 

"Connection made" , TFEl jj^p^ shall send a TransportAssign confirmation to TU with 
result "Reserved Connection completed" and the Egress point address of the backward transport 
path; 

106: Receiving a TransportRelease indication, TFEl jj^jy; shall release the allocated transport 

resource from the connection associated to the bearer identifier, and send release requests to 
TFE2jjp and TFE3pjp to release the associated transport resource of the ingress and egress points; 

107: If the reservation timer expires, TFEl jj^jy[ shall release the allocated transport resource from the 

connection and send release requests to TFE2jjp and TFE3pjp to release the associated transport 
resource; 

108: On receipt of a TransportAssign indication from TU when the resource reservation timer has 

expired, TFEl jj^jyj shall prepare a TransportAssign response with result "resource no longer 
available" and send it to TU; 

109: On receipt of an AssignEgressPoint confirmation from TFE3prj,p indicating transport 

resource not available, TFEl jj^jyj shall release the connection resource, send a 
ReleaselngressPoint request to TFE2jjpand send a TransportReserve response to 
TU indicating "transport resource not available"; 

110: On receipt of an AssignEgressPoint confirmation from TFE3pjp indicating next domain 

address not found, TFEl jj^jyj shall release the assigned connection resource, send a 
ReleaselngressPoint request to TFE2jjp, and send a TransportReserve response to 
TU indicating "next domain address not found". 

5.3.2 Actions of TFE2|tf 

201: On receipt of an AssignlngressPoint indication from TFEljjyyj, TFE2j-j-p shall check if the 

previous domain can be identified and if sufficient transport resource is available at the ingress 
point. If so, TFE2jjp shall allocate the ingress point and connect the ingress point and the 

connection address provided in the request, and send an AssignlngressPoint response to 
TFEl jjyyj indicating successful allocation of resource at the ingress point. In case of successful 
resource allocation also the remaining transport resource budget shall be passed in the assign 
response; 

202: Receiving a ConnectlngressPoint indication from TFEljj^j^, TFE2jjp shall connect the 

ingress point reserved for the backback path and the specified next domain egress point for the 
backward transport path, and send a ConnectlngressPoint response to TFEl-j-j^jy;; 
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203: On receipt of a ReleaselngressPoint indication, transport resource associated to the ingress 

point for this bearer identifier shall be released and the connection to the intra domain address 
removed. 

5.3.3 Actions of TFE3etf 

301: On receipt of an AssignEgressPoint indication fromTFEljj^jyj, TFE3£-j-p shall check if the 

next domain can be identified and an egress point with sufficient transport resource can be 
identified. If so TFE3gjp shall allocate the bearer identifier to this egress point, connect it to the 

intra domain connection address provided in the request, and prepare an AssignEgressPoint 
response to TFEl jjyy[ indicating successful resource assignment and the assigned egress address; 

302: Receiving a ReleaseEgressPoint indication, TFE3gjp shall release all transport resources 

allocated for this bearer identifier and remove the connection to the intra domain address; 

303: When an AssignEgressPoint indication fromTFEljj^jyjis received for which the transport 

resource requirement can not be fulfilled, TFE3g']-p shall prepare an AssignEgressPoint 
response to TFEl jjyyj indicating that requested transport resource is not available; 

304: On receipt of a AssignEgressPoint indication fromTFEljj^jyj, TFE2jjp shall check if the 

next domain can be identified, and if not, TFE2jjpshall prepare an AssignEgressPoint 
response to TFEl jjyyj indicating that the next domain address can not be identified. 

5.4 Transport control service functional entity behaviour 

The behaviour specified in this clause is intended to illustrate typical TFE behaviour in terms of information flows sent 
and received. 

The behaviour of each TFE is shown using the Specification and Description Language (SDL) defined in ITU-T 
Recommendation Z. 100 [4]. 

5.4.1 Information flows specified as ASN.1 operations 

For the purposes of modelling transport control service signalling in SDL, the information flows have been specified 
using the Abstract Syntax Notation 1 (ASN.l) defined in ITU-T Recommendation X.680 [5]. The ASN.l is shown in 
table 9. 

Table 9: Transport control service information flows specified as ASN.l 

TransportControlType DEFINITIONS ::= 
BEGIN 

— Data structures for the transport control service signals — 

TransportReserveReq_Type ::= SEQUENCE 

{ bearerldentif ier Bearerldentif ierType, 

transportParmQualif ier TransportParmQual if ierType, 

transportQoSParms TransportQoSParmsType, 

trafficDescr Traf f icDescrType, 

previousDomEgressFw Net workSpecificAddr Type, 

nextDomainAddress NetworkDomainAddrType OPTIONAL, 

userDomainAddress NetworkSpecif icAddrType OPTIONAL 
} 

TransportReserveResp_Type ::= SEQUENCE 

{ remainingTransportBudget TransportQoSParmsType OPTIONAL, 
egressPointFw NetworkSpecif icAddrType OPTIONAL, 

result ReservationResultType 

} 

TransportAssignReq_Type ::= SEQUENCE 
( bearerld Bearerldentif ierType, 

nextDomainEgressBw NetworkSpecif icAddrType 



£75/ 



21 



ETSI TS 101 882-5 V4.1.1 (2003-11) 



TransportAssignResp_Type ::= SEQUENCE 
{ egressPointBw NetworkSpecif icAddrType OPTIONAL, 
result TransportAssignResultType 



Transport Re leas eReq_Type 



Bearer Ident if ierType 



AssignIngressPointReq_Type ; ; 
{ bearerldentif ier 

aval lableTransportQoSP arms 

traf f icDescr 

previousDomEgressFw 

connect ionAddressFw 

connect ionAddressBw 



= SEQUENCE 
Bearerldentif ierType, 
TransportQoSParmsType, 
Traf f icDescrType, 
NetworkSpecif icAddrType, 
NetworkSpecif icAddrType, 
NetworkSpecif icAddrType 



AssignIngressPointResp_Type ::= SEQUENCE 

{ result AssignlngressResultType, 

allocatedTransportQoSParms TransportQoSParmsType OPTIONAL 



ReleaseIngressPointReq_Type ::= Bearerldentif ierType 

ConnectIngressPointReq_Type ::= SEQUENCE 
( bearerldentif ier Bearerldentif ierType, 
nextDomEgressBw NetworkSpecif IcAddrType 



Connect Ingres sPoint Re sp_Type 



Connect Re suit Type; 



AssignEgressPointReq_Type ;;= 
( bearerldentif ier 

availableTransportQoSParms 

traf f icDescr 

nextDomainAddress 

userDomainAddress 

connect IonAddressFw 

connect ionAddressBw 



SEQUENCE 

Bearerldentif ierType, 
TransportQoSParmsType, 
Traf f icDescrType, 

NetworkDomainAddrType OPTIONAL, 
NetworkSpecif IcAddrType OPTIONAL, 
NetworkSpecif IcAddrType, 
NetworkSpecif icAddrType 



AssignEgressPointResp_Type 
{ result 

egressAddressFw 

egressAddressBw 

allocatedTransport Budget 



: := SEQUENCE 
As signEgressRe suit Type, 
NetworkSpecif icAddrType OPTIONAL, 
NetworkSpecif icAddrType OPTIONAL, 
TransportQoSParmsType OPTIONAL 



ReleaseEgressPointReq_Type 



Bearerldentif ierType 



/* — Information element types — */ 

AssignEgressResultType ::= ENUMERATED 
( egressPointAssigned, 

egressResourceUnavailable, 

nextDomainAddr Not Found 



AssignlngressResultType ::= ENUMERATED 
{ IngressPointAssigned, 

ingressRes our ceUnavai table 



Bearerldentif ierType 



Visiblestring 



IPAddressType 

( ipv4Address 

ipv6Address 



: := CHOICE 
IPv4AddressType, 
IPv6AddressType 



IPv4AddressType ::= SEQUENCE 
{ addr FourOctetsType, 
port OneOctetType 



IPv6AddressType ::= SEQUENCE 
{ addr SixteenOctetsType, 
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port SixteenOctetsType 

} 

OneOctetType ::= Octet_String ( SIZE(l) ) 

FourOctetsType ::= Octet_String ( SIZE (4) ) 

SixteenOctetsType : : = Octet_String ( SIZE(16) ) 

NetworkSpecificAddrType ::= CHOICE 
{ 

slotNumber SlotNumberType, — FOR FURTHER DISCUSSION 

ipAddress IPAddressType 



NetworkDomainAddrType ::= CHOICE 
( ipv4Domain FourOctetsType, 
ipv6Domain SixteenOctetsType 



ReservationResultType : 
{ bandwidthReserved, 
bandwidthUnavailable, 
destinationUnknown 



ENUMERATED 



TransportQoSParmsType ::= SEQUENCE 
{ maximumDelay Microseconds, 

maxDelayVariation Microseconds, 

maxMeanPacketLoss PercentXlOOO 

— Packet loss is specified as % x 1000 to avoid 

— the need for REAL numbers when loss is less 

— than one percent 



Microseconds ::= Integer ( .. 10000000 ) 

PercentXlOOO ::= Integer (0 : 100000 ) 

SlotNumberType ;;= Integer 

TrafficDescrType ::= SEQUENCE 
{ peakFrameRate FrameRateType, 
f ramesPerPacket FrameCountType 

} 

FrameRateType ;;= Integer ( 1..255) 

FrameCountType ;;= Integer ( . .maxFrameCount ) 

maxFrameCount Integer ;;= 32 

ConnectResultType ::= ENUMERATED 
( connectionMade, 
unableToConnect 



TransportAssignResultType ;;= ConnectResultType 

TransportParmQualifierType ::= ENUMERATED 
{ totalRemainingBudget, 
budget Aval lableForDomain 
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5.4.2 Behaviour of TFE1 



TRM 



The behaviour of TFEljj^jyj is shown in the SDL process diagram in figure 8 to figure 18. 



Process TFE1 TRM 



1(12) 



DCL 

Transport lie 
TransportEe 
Transport As 
Transport As 
TransportRe 
Assignlngre 
Assignlngre 
Connect Ingr 
Connectlngr 
lie lease Ingr 
AssignEgres 
AssignEgres 
ReleaseEgre 



serveEeqParm 
serveEespParm 
signEeqParEi 
s i gnEe sp P ar m 
leaseEeqParm 
s s P o int Ee qF ar m 
s s F o int EespParm 
e s s P o int Pe qP arm 
e s s P o int PespParm 
e s s P o int Pe qP arm 
sPointEeqFarm 
sFointEespFarm 
s s F o int Ee qF ar m 



TransportEe 
TransportEe 
Transport As 
Transport As 
TransportEe 
Assignlngre 
Assignlngre 
Connectlngr 
Connectlngr 
Eel ease Ingr 
AssignEgres 
AssignEgres 
EeleaseEgre 



s e r ve Ee q_Typ e , 
s e r ve Ee sp_Typ e , 
signEeq_Type , 
signEesp_Type ^ 
1 e as e Ee q_Typ e , 
s s F o int Ee q_Typ e , 
s s F o int Ee sp_Typ e , 
e s s P o int Pe q_Typ e , 
e s s P o int Pe sp_Typ e , 
e s s F o int Pe q_T vp e , 
sFointEeq_Type , 
s F o int Ee sp_Typ e , 
s s F o int Ee q_Typ e ; 



DCL 

Al locatedQoSEesource 

Bearerld 

BearerToConnldHap 

ConnDescrBw 

ConnDescrFw 

C onne ct i onAddr Ftvt 

C onne ct i onAddr Bw 

C onne ct i orLD e s c r L i St 

ConnectionldBw 

Connect ionldFw 

C onne ct i onF ound 

EgressAssignEesult 

EgressAddrBw 

EgressAddrFw 

IngressAssi gnEe suit 

HeKtDomAddr 

Ne KtDoEiEgressEw 

FreviousDomEgressFw 

TermUserAddr 

Traf ficDescr 

TransportQoSParms 



T r ansp o r t Q o S F arms Typ e , 
B e ar e r I dent i f i e r Typ e , 
BearerToC onne ct i onl dHap Typ e 
C onne ct i onD e s c r Typ e , 
Connect ionDescr Type , 
NetTvrorkSpecifi c Addr Typ e ^ 
HetworkSpecifi c Addr Typ e , 
ConnectionDescrListType : = 
C onne ct i onl dTyp e , 
C onne ct i onl dTyp e , 
Boolean, 

As s i gnE gr e s s Ee suit Typ e , 
HetworkSpecifi c Addr Typ e , 
HetworkSpecifi c Addr Typ e , 
As s i gnlngr essEesult Typ e , 
HetworkD omainAddr Typ e , 
NetTJorkSpecifi c Addr Typ e , 
HetworkSpecifi c Addr Typ e , 
HetworkSpecifi c Addr Typ e , 
Traf ficDescrType, 
T r ansp o r t Q o S F arms Typ e ; 



EmptyHap , 



( . ConnectionDescr 1 . ) , 



/* Esssrvation hold timer to release transport resources if not assigned 
within HaKPe serve Time after reservation. */ 

SYHOHYH HaKEeserveTime Duration = IS; 

SYUONYH PeserveTimeValue Duration = HaxEeserveTime ; 

TIHEE EeserveTime (BearerldentifierType) := EeserveTimeValue; 



Figure 8: SDL process diagram for functional entity TFEIjRiyi (1 of 12) 
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Figure 9: SDL process diagram for functional entity TFE1 jpi^, (2 of 12) 



£75/ 



25 



ETSI TS 101 882-5 V4.1.1 (2003-11) 



PrctiM TFIEIJTPM 



Jaser 



n 



) 



|KHl_ 

crvojrl 
I 









FALSE 



iLiUrra-r 
REtErveFea 



=*»., 



( rrBnspDrtRESErvefliespPHTTi, 



Trjn 

RtSWVE 



c 







( T 1 srerMri Resft ¥ « Rwf* rtiO 
TmhicDtscrJn^ 

(Bmi-erM, TrsmpalOoSPBimi, 
Tr^nKDescr, CcnnEclKMiUssTList, 
CovibcliDntFw, CcmecllGrlcew, 



■■ fiiMmHdMjnDt-scrLirtt&fTiectra^ilFw) 



> ComK&DoDvsrrLiiKCcmBctiirM&iK) 






jnjjM^tft^ f Id 



C| I iLlsteHendr i ig_ (Tnnspcriaoa'inni, 



AhK «j * (KuSflissa* c * J 



kdt 



] 




Prc«DU5l>oniEa'*s sf w.Froni 
( Trans port Rs 14* V fi RKPat m J 



i_ OwiyPt«f&*tOfirin3'fiijA(J(* 



3(12J 



(AssKT^i^essFcrffiEqPnTTn, &»rEfhl, 



VIA. A 



Figure 10: SDL process diagram for functional entity TFE1 jpiy, (3 of 12) 
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Figure 11: SDL process diagram for functional entity TFEIjrm (4 of 12) 
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Figure 12: SDL process diagram for functional entity TFEIjrm (5 of 12) 
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Figure 13: SDL process diagram for functional entity TFEIjrm (6 of 12) 
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Figure 14: SDL process diagram for functional entity TFE1 jp^i (7 of 12) 
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Figure 15: SDL process diagram for functional entity TFEIjrm (8 of 12) 
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Figure 16: SDL process diagram for functional entity TFEIjrm (9 of 12) 
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Figure 17: SDL process diagram for functional entity TFEIjRiyi (10 of 12) 
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Figure 18: SDL process diagram for functional entity TFE1 jri^, (11 of 12) 
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3etAllocatec 
Resources 



( AllocatedQoSResource, ConnDescrFw, 
ConnDescrBw, Bearerld) 



Cs I ;ulateRemair i Tg, 
■■ansportBudiiJt 



(TransportQoSParms, 
AllocatedQoSResource) 



PreviousDom 
EgressFw : = 



PreviousDomEgressFw_From 
(TransportReserveReqParm) 



Connection, 
AddrFw := 



ConnDescrFwIconnlngressAddr 



Connection, 
AddrBw := 



ConnDescrBwIconnlngressAddr 



BuildAssign. 
ijigressPointR 



(AssignlngressPointReqParm, Bearerld, 
TransportQoSParms, TrafficDescr, 

PreviousDomEgressFw, connection AddrFw, 

connectionAddrBw) 



Assignlngn 
Point ri 




(AssignlngressPointReqParm) 
VIArb 



/ ^'Vaitlngress\ 






j 



Figure 19: SDL process diagram for functional entity TFEIjRiyi (12 of 12) 
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5.4.3 Behaviour of TFE2itf 

The behaviour of TFE2jjp is shown in the SDL process diagram in figure 20 to figure 25. 



Process TFE2 ITF 



1(7) 



DCL 



As s i gnlngr e s s P o int lie qP arm 
As s i gnlngr e s s P o int Pe sp P arm 
C onne ctlngressPo int Pe qP ar m 
C onne ctlngressPo int PespParm 
Pe 1 e as e Ingr e s s P o int Pe qP arm 



As s i gnlngr e s s P o int Pe q_Typ e , 
As s i gnlngr e s s P o int Pe sp_Typ e , 
C onne ctlngressPo int Pe q_Typ e , 
C onne ct Ingr e s s P o int Pe sp_Typ e , 
PeleaselngressPo int Pe q_Typ e ; 



DCL 

Alloc at edQoSPesource 
Bearer Id 

BearerToPortldHap 
C onne ct i onAddr Bw 
C onne ct i onAddr Fw 
EgressPo int F ound 



T r ansp ortQoSParms Typ e , 
E e ar e r I dent i f i e r Typ e , 

EearerToIngressPortldHapType := EmptyHap, 
NetworkSpecificAddr Typ e , 
NetworkSpecificAddr Typ e , 
Boolean, 



Ingr essPoints Assigned Boolean, 



He KtD omE gr e s sBw 

PortDescrList 

PortldBw 

PortldFw 

PreviousDomEgressFw 

Traf ficDescr 

T r ansp ortQoSParms 



NetworkSpecificAddrType, 
IngressPortDescrList Typ e 
IngressPortI dTyp e , 
IngressPortI dTyp e , 
NetworkSpecificAddr Typ e , 
Traf ficDescr Type, 
T r ansp ortQoSParms Typ e ; 



: = ( . IngressPortDescr_l . ) , 



Figure 20: SDL process diagram for functional entity TFE2|jp (1 of 7) 
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Figure 21 : SDL process diagram for functional entity TFE2|tf (2 of 7) 
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Process TFE2 ITF 



Exceptional I '^"^^^ 
behaviour ■" 



BuildAssign 
IhjgressPointR^fep 



(AssignlngressPointRespParm, 
ingressResourceUnavailable,) 



Assignlngn 
Point n 




(AssignlngressPointRespParm) 
VIArb 



Idle 



Idle 











A^^ranlngress 
x^oint_ri 


- 


C AssignlngressPointReqParm) 
- from rb 










Previous_ 
tomEgressFw 


= 


PreviousDomEgressFw_From 
(AssignlngressPointReqParm) 










Bearerld := 




Bearerldjrom 
(AssignlngressPointReqParm) 
















FindEgress. 
Point 




(PreviousDomEgressFw, 

Bearerld, 

EgressPointFound) 












TRUE 



Transport 
QoSParms := 



TransportQoSParmsJrom 
(AssignlngressPointReqParm) 



Traffic_ 
Descr := 



TrafficDescr_from 
(AssignlngressPointReqParm) 



Connection, 
AddrFw := 



ConnectionAddressFw_From 
(AssignlngressPointReqParm) 



Connection. 
AddrBw := 



ConnectionAddressBw_From 
(AssignlngressPointReqParm) 



;f,ssignlngresfj^ 
Points 




( Bearerld, 

TransportQoSParms, 

TrafficDescr, 

ConnectionAddrFw, 

ConnectionAddrBw, 

PortDescrList, 

PortldFw, 

PortldBw, 

IngressPointsAssigned) 



3(7) 



Figure 22: SDL process diagram for functional entity TFE2|jp (3 of 7) 
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(AssignlngressPointRespParm, 
ingressResourceUnavailable,) 
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Point_ro.''^~ VIA rb 
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(BearerToPortldMap ) 
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TRUE 



Create. 
Connection 



(PreviousDomEgressFw, 
PortDescrList, 
PortldFw) 



GftQoSTransp ] -1_ 
R 3 source Assig'ed 



(AllocatedQoSResource , 
Bearerld, 
PortDescrList, 
PortldFw) 



BuildAssign . 

IhjgressPointRi :sp 



(AssignlngressPointRespParm , 
ingressPoint Assigned , 
AllocatedQoSResource) 



Assignlngre 
Point re 



(AssignlngressPointRespParm) 
VIArb 



BearerTo_ 
PortldMap:^ 



4(7) 



BearerToPortldMap // 

mkString( (. Bearerld, PortldFw, PortldBw .)) 



^'VaitConnec 



Figure 23: SDL process diagram for functional entity TFE2|jp (4 of 7) 
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ll-h2JTF 
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PortldBw : = 
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^^eftidFv*-^ 


NULLPORTID 
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Zonnectlngres 
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unableToConnect 


NextDom_ 
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NextDomainEgressBw_From 
(ConnectlngressPointReqParm) 
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(ConnectlngressPointRespParm) 
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Figure 24: SDL process diagram for functional entity TFE2,jp (5 of 7) 
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Process ll-h2JTF 


F 










6(7) 


< Assigned, ^ 
i ^'VaitConnecJf 












^iteaselngres; 
x^oint_ri 


- 


(ReleaselngressPointRegParm) 
-- from rb 












Bearerld := 




ReleaselngressPointReqParm 














PortldFw := 




GetPortldFw 

(Bearerld, BearerToPortldMap) 














PortldBw := 




GetPortldBw 

(Bearerld, BearerToPortldMap) 














(Bearerld, 

PortldFw, PortldBw, 
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Figure 25: SDL process diagram for functional entity TFE2|jp (6 of 7) 
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Prnrpee TFF9 ITF 














7(7) 




f Assigned l 












Absjgnlngress 
^-^oint_ri 


- 


( AssignlngressPointReqParm) 
-- from rb 










PreviousDom. 
EgressFw : = 




PreviousDomEgressFw_From 
(AssignlngressPointReqParm) 










Bearerld : = 




Bearerld_from 
CAssignlngressPointReqParm) 












(PreviousDomEgressFw, 

Bearerld, 

EgressPointFound) 


FindEgress. 
Point 










FALSE 






Exceptional 1 


E^fessPSii^t 


behaviour j" 
















TRUE 






1 


BuildAssign. 
gressPointRe 


;p 


( AssignlngressPointRespParm , 
ingressResourceUnavaiiable,) 


Transport_ 
QoSParms : = 




TransportQoSParms_from 
(AssignlngressPointReqParm) 








^ — 














Assigning!^ 
Point_rc-^ 


(AssignlngressPointRespParm) 
VIArb 


Traffic, 
Descr := 




TrafficDescrJrom 
(AssignlngressPointReqParm) 






















Connection, 
AddrFw : = 




ConnectionAddressFw_From 
(AssignlngressPointReqParm) 










Connection, 
AddrBw : = 




ConnectionAddressBw_From 
(AssignlngressPointReqParm) 












(Bearerld, 

TransportQoSParms, 

TrafficDescr, 

ConnectionAddrFw, 

Connection AddrBw , 

PortDescrList, 

PortidFw, 

PortidBw, 

IngressPointsAssigned) 


^ssignlngres: 
Points 


- 


















Assigned 
V J 
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Figure 26: SDL process diagram for functional entity TFE2|tf (7 of 7) 
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5.4.4 Behaviour of TFESetf 

The behaviour of TFESg-pp is shown in the SDL process diagram in figure 27 to figure 32. 



Process TFE3_ETF 


1(6) 




DCL ^ 






AssignEgressPointlieqParEi AssigiiEgressPointIieq_Type , 






AssignEgressPointEespParm AssigiiEgressPointEesp_Type , 






EeleaseEgressPointReqParm EeleaseEgressPointPeq_Tvpa ; 






DCL 






AddrFound Boolean, 






Alloc at edQoSPesource TransportQoSParmsType, 






Bearerld Bearerldentif ierType, 






BearerToPortldHap Bearer ToEgressPortldHap Type := EmptyHap , 






ConnectionAddrBw NetworkSpeci f icAddrType , 






ConnectionAddrFw NetworkSpeci f icAddrType , 






DomainAddr Pre sent Boolean, 






EgressPointFw NetworkSpeci f icAddrType , 






EgressPointBw NetworkSpeci f icAddrType , 






EgressPointCormected Boolean, 






EgressPointFound Boolean, 






TJextDomAddr NetworkDomainAddrType, 






PortDescrList EgressPortDescrListType := (. EgressPortDescr_l .), 






PortldFw EgressPortldType, 






PortldBw EgressPortldType, 






TrafficDescr Traf ficDescrType, 






Transport QoSParms TransportQoSParmsType, 






UserDomAddr NetworkSpeci f icAddrType ; 






SYHOHYH RESOUECECALCULATED Boolean = TRUE; 1^ 






SYHOHYH NORESOUECECALCULATIOH Boolean = FALSE; 









Figure 27: SDL process diagram for functional entity TFESetf (1 o* 6) 
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Figure 28: SDL process diagram for functional entity TFESejf (2 of 6) 
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Process TFE3 ETF 



FALSE 



UserDom_ 
Addr: = 



CheckUser. 
DomAddr 



Exceptional 
behaviour 



FALSE 



BuildAssign. 
:hressPointRe±p 



Idle 



3(6) 



A^sj^nEgress, 
^^ointji 



DomainAddr. 
Present : = 




UserDomainAddress_From 
(AssignEgressPointReqParm) 



(UserDomAddr, 

PortDescrList, 

AddrFound) 



IdrFoLi 




(AssignEgressPointRespParm, 
nextDomainAddrNotFound, 
NORESOURCECALCULATIOMJ 



AssignEgre 
Point n 




(AssignEgressPointRespParm) 
VIA re 



Idle 



( AssignEgressPointReqParm) 
-- from re 



nextDomainAddressPresent 
(AssignEgressPointReqParm) 
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Next_ 
DomAddr : 



NextDomainAddr_From 
(AssignEgressPointReqParm) 
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DomAddr 



(NextDomAddr, 
PortDescrList, 
AddrFound) 



TRUE 
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behaviour 



Transport 
QoSParms := 



TransportQoSParms_from 
(AssignEgressPointReqParm) 



Traffic_ 
Descr := 



TrafficDescr_from 
(AssignEgressPointReqParm) 



FindEgress. 
Points 




( TransportQoSParms, 

TrafficDescr, 

PortDescrList, 

PortldFw, 

PortldBw, 

EgressPointFw, 

EgressPointBw, 

EgressPointFound) 



Figure 29: SDL process diagram for functional entity TFES^jp (3 of 6) 
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(AssignEgressPointRespParm) 
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Connection, 
AddrFw: = 




(BearerToPortldMap ) 



ConnectionAddressFw_From 
(AssignEgressPointReqParm) 
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AddrBw: = 



ConnectionAddressBw_From 
(AssignEgressPointReqParm) 



onnectEgres|^ 
Point 
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TrafficDescr, 
Connection AddrFw , 
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EhressPointReip 



(AssignEgressPointRespParm, 
egressPointAssigned, 
MORESOURCECALCULATION, 
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BuildAssign. 
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PortldFw, 
PortldBw .)) 



(AssignEgressPointRespParm, 
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EgressPointFw, 

EgressPointBw, 

AllocatedQoSResource) 



AssignEgre 
Point n 



(AssignEgressPointRespParm) 
VIA re 
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PortldMap:^ 
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BearerToPortldMap // 
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PortldFw, 
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Assigned 



Figure 30: SDL process diagram for functional entity TFESejf (^ of 6) 
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Figure 31 : SDL process diagram for functional entity TFESejf (5 of 6) 
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Process TFE3 ETF 
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A^^nEgress 
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( AssignEgressPointReqParm) 
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(AssignEgressPointReqParm) 
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(AssignEgressPointReqParm) 
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TRUE 



Next_ 
DomAddr := 
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"■ behaviour 



Transport. 
QoSParms := 



TransportQoSParms_from 
(AssignEgressPointReqParm) 
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Descr := 
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EgressPointFound) 



Figure 32: SDL process diagram for functional entity TFESgTp (6 of 6) 



5.5 



Allocation of functional entities to domains 



TS 101 314 [2] defines an abstract architecture for TIPHON-based on domains and functional groups. In the 
instantiations (scenarios) of the transport control functional model, the functional entities may be allocated to this 
architecture. 

In all scenarios TFElji^jyf, TFE2jjp and TFESgjpare allocated to the transport domain. This allocation may exist in the 
different functional groups, terminal, serving network, or home network functional group. 
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Annex A (informative): 

Simulation and validation SDL model 

This annex contains the complete SDL model used for simulation and validation of the transport control service. 
It is contained in the archive ts_10188205v040101p0.zip which accompanies the present document. 
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